[Epigenetic heredity (deoxyribonucleic acid methylation): Clinical context in neurodegenerative disorders and ATXN2 gene].
Epigenetics is the group of changes in the phenotype which are related with the process independently of the primary DNA sequence. These changes are intimately related with changes in the gene expression level and its profile across the body. These are mediated by histone tail modifications, DNA methylation, micro-RNAs, with chromatin remodeling remaining as the foundation of epigenetic changes. DNA methylation involves the covalent addition of methyl group to cytosine of the DNA, which is mediated by methyltransferases enzymes. DNA methylation regulates gene expression by repressing transcription, while de-methylation activates gene transcription. Several human diseases are related with the epigenetic process: cancer, Alzheimer disease, stroke, Parkinson disease, and diabetes. We present here the basis of epigenetic inheritance and show the pathogenic mechanisms relating epigenetics in human diseases, specifically with regard to neurodegeneration. We discuss current concepts aimed at understanding the contribution of epigenetics to human neurodegenerative diseases. We also discuss recent findings obtained in our and other centers regarding the ATXN2 gene that causes spinocerebellar ataxia 2 and amyotrophic lateral sclerosis. Epigenetics play a pivotal role in the pathogenesis of human diseases and in several neurodegenerative disorders, and this knowledge will illuminate the pathways in the diagnostic and therapeutic field, which ultimately will be translated into the clinic context of neurodegenerative diseases.